The paper presents a compact monopole antenna with an integrated circularly polarized band for wireless communication. The proposed monopole antenna having a defected ground structure which uses two L-shaped slots of equal size and an unsymmetrical slot of inverted E-shaped. These slots in the ground patch are used for achieving dual band notching. The radiating patch is embedded with a staircase rectangular shape radiator( i.e. two equal square slots are detached from the lower corners). This radiating patch is used to generate the two current modes in 90 degree phase deviation and approximately equal magnitude by which circularly polarized radiation is generated. The measured results show that the proposed dual polarized monopole antenna offers a very high gain with 10 db return loss and multi notched bands, covering all the (3.1-3.5) GHz WiMAX, (5.07-6.05) GHz WLAN, (6.75-8.95) GHz X bands, (3.5-5.07)GHz C-band for satellite application.
INTRODUCTION
In the present time, many wireless services provider like to use polarization diversity and frequency diversity in the place of space diversity to take the advantages of the limited frequency spectra which are available for communication. In the polarization and frequency diversity, the single antenna is capable to generate multiple frequencies with the multiple polarization. Multiple frequencies with the multiple polarization antennas increases the system capacity. Circularly polarized antennas are mostly used in portable handheld devices such as WLAN, RFID reader, GPS, satellite communication etc. whenever linear polarized antenna are used for transmitting and receiving radio wave of same polarization. So with the increase of application in wireless communications, circularly polarized antenna has become highly desirable.
In the recent past, researchers have been giving a lot of attention to wide band antennas. A number of shape of slits or slots are used to generate the multi-notches circularly polarisation reported in the previously published literature. A single feed dual band and dual polarization antenna for Aeronautical and Radio application is proposed in [1] . The antenna consist a back to back patch and two shapes(spiral and dumbbell shape) in the ground plane. Dumbbell shape is used to improve the impedance matching and spiral shape is used to generate the circular polarization. A Planer Monopole Antenna with Dual Interference Suppression Functionality is proposed in [2] . The antenna consists of an angular ring radiating patch with YShaped resonant element placed inside the patch to generate circular polarization . The ground consists a trapezoidal structure and a U-Shaped slit on the upper side of a trapezoidal structure for the generation of multi-band notches. A Tri-band microstrip feed antenna with dual polarization for WLAN and WiMAX application is proposed [3] . The antenna consist a partial ground and a Y-Shaped radiating patch having two unequal monopole arms and a modified circle monopole to generate three separate impedance bandwidth and circular polarization. A slotted ground microstrip antenna with FSS(frequency selective surface)is proposed in [4] . FSS is two layer structure where each layer used as a array of rectangular patches embedded on the one side of substrate. The patch slot and feed line both are three stepped used to get wide bandwidth. The ground planed also contain a slot to generate dual polarization. The antenna proposed in [5] has a stacked patch structure in which the upper patch is a corner truncated square patch fed directly by a probe which generates circular polarization. The antenna proposed in [6] consist Z-shaped cylindrical dielectric resonator antenna(CDRA) along with dual C-shaped patch. Offset between upper and lower CDRAs generates circular polarization. In [7] circular polarization is generates by adding a pair of open stubs in the inner boundary of the angular ring of the patch. The antenna proposed in [8] comprises an H-shaped microstrip patch over a meta-material inspired reactive impedance surface (RISC) to generate circular polarization. An unobtrusive single fed meta-material loaded patch antenna is proposed in [9] . This antenna is consisting of mushroom like composite right/left handed resonator for exciting circular polarization. Single feed techniques provide very narrow axial ratio bandwidth so to broaden the bandwidth a dual fed proximity coupled L-shape cavity backed structure is proposed in [10] . This type of ground surface is used to improve the feed coupling consequently to widen the antenna bandwidth. CP can also be achieved by parasitic loading [11] or by inserting stubs [12] . Dual band CP operation is realized by introducing a parasitic patch under the radiating patch in [11] whereas in [12] L-shaped stubs are loaded exterior to the trimmed patch so that outer and inner mode can be excited. By introducing asymmetrical slits on each corner of square patch circular polarization is achieved in [13] [14] . For size reduction and to acquire circular polarization arrowhead shaped slotted antenna is proposed in reference [15] .
In this paper, a multifunction monopole antenna with multifrequency band and circular polarization is designed. A pair of L-shaped slots is placed on the partial ground , to get wide bandwidth. An unsymmetrical slot of inverted E-shaped in which middle arm is smaller than others two arm is placed on the upper side of partial ground which is used to generate the multi-band notches. Circular polarisation is generate by the staircase shaped with modified shape of E -slot. The antenna is single feed. Ansys HFSS tool is used for the simulation and development of antenna. Figure 1 represented the schematic configuration of designing of the antenna. The designed antenna is printed on an FR4 substrate of height 1mm and dielectric permittivity 4.4. The basic antenna structure consists of a rectangular radiating patch, a single feed line, and a partial ground plane. On the front side of substrate the patch is connected to a feed line, as shown in figure1(a). On the back side of the substrate, a partial conducting ground plane(LG×WG) and E and L shaped slots are placed . proposed antenna Figure 2 shows the steps followed in designing the structure of the antenna. Initially, a simple rectangular radiating patch with microstrip line feed and a partial ground plane is etched which generates a single bandwidth. After this, two L-shaped slots of equal size are placed in a partially modified ground plane, to achieve a wide bandwidth. The L-slot consists of one horizontal arm and one vertical arm of different dimensions connected at their ends. On the upper side of the partial ground an unsymmetrical slot of inverted E-shaped in which middle arm is smaller than others two arm is placed. Due to this E-shaped slot, multi-band notches are achieved. The position of higher and lower frequency of the multi-bands have affected by the small changes in the three arm of E-shape. The radiating patch is etched with a staircase rectangular shape radiator( i.e. two equal square slots are detached from the lower corners). This radiating patch is used to generate the two current modes in 90 degree phase deviation and approximately equal magnitude by which circularly polarized radiation is generated. For getting circular polarization at 3.24GHz frequency two equal square slots are detached from the lower corners of the rectangular patch. The desirable axial ratio can also be improved by changing the length and the width of the E-shape slot. 
ANTENNA DESIGN

RESULT AND DISCUSSION
Here, the result of the proposed antenna are discussed and presenting. Fig.1 
Fig 3: S 11 Characteristics of antenna desinning steps (in
)
Figure3 shows the deflection in return loss with frequency for single rectangular radiator( figure 2(a) ), antenna with deflected ground (figure 2(b)) and antenna with staircase shaped patch(figure2(c)). The antenna of single rectangular radiator and partial ground gives the frequency spectrum of 3.7-8.4 GHz. Afterwards, two equal L-shaped slots in partial ground and an unsymmetrical slot of inverted E-shaped are loaded in ground for converting wide band antenna into multi band radiator (3-3.7GHz, 5.03-6.3GHz, 6.7-9.8GHz and 11.06-13.7GHz) by introducing band elimination notches. when we use the staircase shaped patch instead of the rectangular patch the proposed antenna becomes dual polarized that means radiates both linear and circular polarized waves. To get impedance matching for the SMA conductor, the antenna is fed up by microstrip feeding technique.
The S11 variation of proposed antenna is shown in fig. 4 . The antenna resonates for 3.1-3.5GHz, 5.07-6.05GHz, 6.75-8.95GHz and 11.68-13.77GHz with band elimination notches between 3.5-5.07GHz, 6.05-6.75GHz and 8.95-11.68GHz. The multiple bands covers the (3.1-3.5) GHz-WiMAX ,(5.07-6.05)GHz-WLAN, (6.75-8.95 )GHz-X BAND applications. It also gives the bands used for the satellite application( 3.5-5.07)GHz-C-band downlink. The overall 10-dB return loss bandwidth ranges from 3.1 to more than 13.78GHz. Figure 5 shows the deviation of peak gain and frequency. The gain characteristic also shows the non responsive behavior at the notch bands. Figure 6 shows the axial ratio characteristic of the proposed antenna. The designed antenna is able to achieve the circular polarization at 3.24GHz. Therefore this antenna works for WLAN application. Figure 7 shows the radiation pattern of the designed antenna at 3.24GHz frequency. The main purpose of the radiation patterns is to express that the antenna really radiates over a wide frequency band. 
FABRICATION AND RESULT
The dual-polarized micro-strip patch antenna in design 8 was fabricated and tested by Scalar Network Analyzer. The substrate material is FR4 with Ɛr = 3.2 and tanδ = 0.014 with thickness 1mm.
Fig 8: Fabricated Antenna
The return loss of the fabricated antenna shows a slight shift in the frequencies which could be due to fabrications errors and meshing of the simulated structure. Now we get multiple bands in which radiate notches frequencies are 3.1GHz, 4.95GHz, 5.4GHz, 6.27GHz, 7.67GHz and 9.27GHz. The bandwidth is 2.7GHz to 10 GHZ. 
CONCLUSION
In this paper, a multi-function novel compact ultra-wideband planar monopole antenna with multi band notched characteristics has been proposed for numerous applications. The fabricated antenna has the frequency band from 3.1 to13.7 GHz and above with three rejection bands around 3.5-5.05, 6.05-6.73 GHz, and 8.9-11.68 GHz. By etching different type of slots like L-shape and E-shape, antenna shows the different characteristics. Truncation of two squares from the rectangular radiator produce quadrature current modes required for circular polarisation. The proposed antenna has a simple configuration and is easy to fabricate. Experimental results show that the proposed antenna is highly suited to today's system which uses both long and shorter distance communications.
